Introduction
One of the major challenges in the construction of paramagnetic polymetallic cluster compounds is the systematic design and [controlled] assembly of molecules with desirable and/or tuneable magnetic properties. [1] [2] [3] This is a non-trivial task since many such species contain high oxidation state metal ions stabilised by a core of bridging oxide and/or hydroxide ions whose presence, number and coordination behaviour is difficult, if not impossible, to control. [1] [2] [3] One potential way to circumvent this problem is to take advantage of the known coordination modes of certain ligand types through the self-assembly of complementary cluster ligands, i.e. small stable pre-made molecules or metal-organic moieties made in situ, that can act as the building blocks from which larger molecules (or indeed coordination polymers) can be made -perhaps even in a logical or step-by-step fashion. [1] [2] [3] Of course this approach first requires that a library of complexes, made through (serendipitous) self-assembly, is constructed so that the preferred coordination modes of the ligands with particular metal ions in particular oxidation states, and thus the stable metal building blocks, can be found and exploited. 4 Figure 1C . The pro-ligand 2-(hydroxymethyl)pyridine (hmpH) has a proven track record of success in the construction of Mn clusters. 5, 8 Typically hmp -acts as a μ-bridge, chelating to one Mn centre through N-and O-atoms and bridging to the second metal via the alkoxide (Fig. 1B Figure 1C and we reasoned that the two cluster ligand moieties / building blocks in Figures The reaction of MnCl 2 ·4H 2 O, TBC [4] , Hhmp and NEt 3 in a solvent mixture of DMF and EtOH followed by slow evaporation of the mother liquor produces black crystals of 1 in ~50 % yield over 7
days. ‡ Crystals of 1 are in a triclinic cell and structure solution was performed in the space group P-1, with the asymmetric unit comprising the entire formula listed above. † The metallic skeleton of 1 (Fig.   2 In our previous studies using TBC [4] as a cluster support 6b-e we have observed a propensity for these systems to assemble in a manner akin to the solvates of the calixarene (in anti-parallel bi-layer arrays). 7 The extended structure in 1 is unusual in that it contains an additional TBC [4] that is present as a mono-anion. This [TBC4-H] anion co-crystallises orthogonal to the cation, with a DMF of crystallisation occupying the calixarene cavity (Fig. S1 ). An inevitable result of this packing is that the components are unable to form the expected bi-layer array. Despite this feature, symmetry equivalent cations are still arranged in a manner which is reminiscent to the dmf solvate of TBC [4] in so far as the upper-rim tert-butyl groups are still arranged head-to-head in layers (Fig. S2 ). 
The experimental χ M T data of 1 can only be fitted by use of the anisotropic spin-Hamiltonian model
(1), depicted in Figure 2D (1) and with these parameters, the ground spin-state of the system is an S = 11 state.
The full zero-field, isotropic, energy spectrum of 1 is given in Figure S3 . temperature magnetisation data of 1 in the temperature range 2 to 7 K and in applied fields from 0.5 to 7.0 T (Figure 3, inset) . We again used spin-Hamiltonian (1) In conclusion we have shown that the use of complimentary cluster ligands is an excellent method for cluster growth; in this case the combination of p-tert-butylcalix [4] 
